Progression of hippocampal degeneration in amyotrophic lateral sclerosis with or without memory impairment: distinction from Alzheimer disease.
The hippocampal involvement in amyotrophic lateral sclerosis (ALS) patients has been known for more than a decade, however, its relationship to clinical manifestations including memory deficits and topographical differentiation from Alzheimer disease (AD) remain unclear. In order to clarify the anatomopathological features in the hippocampus and their relevance to disease-specific memory deficits in ALS patients, topography and cytopathology of the hippocampal lesions along the perforant pathway were quantitatively and semiquantitatively surveyed in 14 ALS patients with extramotor involvement. These pathological findings were compared with clinical characteristics assessed from their clinical records. Cytoplasmic inclusions initially appear in the granular cells of the dentate gyrus (DG) and superficial small neurons of the transentorhinal cortex (TEC) with mild subicular degeneration (stage I: inclusion stage). Subsequent gliosis and neuronal loss of the TEC, concomitant with presynaptic degeneration of the outer molecular layer of the DG, suggests an extension of the degeneration through the perforant pathway (stage II: early perforant stage). In a more advanced stage, the presynaptic degeneration is more evident with moderate to severe neuronal loss in the TEC (stage III: advanced perforant stage). This advanced stage was associated with episodic memory deficits mimicking AD in some ALS patients. This ALS pathology initiated by cytoplasmic inclusions and neuronal loss in layer II-III of the TEC is different from neurofibrillary tangles of AD, dominant in layer II-III of the entorhinal cortex. Because this involvement of the TEC-molecular DG projection and subiculum is specific to ALS, it will provide a basis for clinical characterization of memory deficits of ALS, which could be distinct from those of AD.